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4.1. Composition, biomass,
distribution and population
structure of the fish stocks
J.O.Okaronon
Introduction
Until the 1970s, Lake Victoria had a multi-species fishery
dominated by the tilapiine and haplochromine cichlids.
There were important subsidiary fisheries for more than
20 genera of non-cichlid fishes, including catfishes
(Bagrus docmak, Clarias gariepinus, Synodontis spp
and Schilbe intermedius), the lungfish (Protopterus
aethiopicus) and Labeo victorianus) (Kudhongania and
Cordone 1974). Stocks of most of these species
declined and others disappeared following the
introduction of four til8:piines (Oreochromis niloticus,
Oreochromis leucostictus, Tilapia rendalli and Tilapia
zillit) and 1\Jlle perch (Lates niloticus) during the 1950s.
Since then the commercial fishery in the Uganda portion of Lake Victoria has
been dominated by the Nile perch, Nile tilapia (Oreochromis niloticus) and the
native cyprinid species, Rastrineobola argentea (Mukene).
The fisheries of Lake Victoria are currently very important in the national economy
and have attracted a lot of investment including a fish-processing network for export.
A number of fish processing plants have been constructed along the shores of
Lake Victoria, 11 of which are licensed to operate in the Uganda sector
(Odongkara and Okaronon 1999). As a result, fish is now among top export
commodities in Uganda. The fishing capacity in the Uganda sector of Lake
Victoria increased (Fig. 4.1.1) from about 3200 fishing canoes in 1972 to 8000
by 1990 (Okaronon 1994) and was estimated to be about 10000 canoes in 1998
(Dhatemwa, pers com). The Frame survey of March 2000 estimated about
16 000 fishing canoes in the Uganda sector of the lake; 63% of these canoes
used gill nets (Uganda Fisheries Resources Department 2001, Asila 2001).
The increased fishing effort and investments are not based on a clear knowledge of
the magnitude and dynamics of the stocks. There are indications that the fishery
yield has declined from 135 000 tonnes (t) in 1993 to 107 000 t in 1997
(Fig. 4.1.1). But there are also longterm trends that have not routinely been monitored.
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The first bottom trawl stock assessment exercise to be undertaken was from 1969
to 1971 (Kudhongania and Cordone 1974), before the Nile perch upsurge. Other
bottom trawl surveys were conducted from 1981 to 1985 (Okaronon et a/., 1985;
Okaronon and Kamanyi 1986) and from 1993 to 1997 (Okaronon, 1994; Odongkara
and Okaronon 1999). SUbsequent stock assessment programmes were
undertaken to generate information on the status of the fish stocks to gUide the
increased investment interest in the export-oriented fishery. This included
estimating the composition, distribution, abundance, population structure and
biomass of the major fish species.
Further fish stock assessment was carried out from 1997 to 2001 using trawling
and acoustics methods. Bottom trawling was carried out using the 18D-hp research
vessel IBIS (Plates 4.1.1 & 4.1.2).
Plate 4.1.1: Research Vessel IBIS Plate 4.1.2: Fish catch from bottom
trawling
A total of 793 hauls of 30 minutes duration were taken during experimental bottom
trawl surveys in the Uganda sector of Lake Victoria between November 1997 and
December 2000 to generate information on composition, distribution, biomass
and population structure of the major fish species. In addition, five lakewide
acoustic surveys were undertaken at six-month intervals between August 1999
and August 2001 to study the seasonal changes in the fish stocks.
Fish species composition and distribution
During the survey ofNovember 1997to December2000, 17species groups (14 genera)
were recorded (Table 4.1.1). The most dominant species (in areas deeper than 4m) by
weight was Lates niloticus (86.5%) followed by Oreochromis niloticus (9.8%),
haplochromines (3.4%) and otherspecies (0.3%) (Table4.1.1). The catches, in orderof
importanoo, were in Zone 1-Westem, i.e. betweenTanzanialUganda borderand Bugoma
Channel in Bukakata - (average of250.6±56.4 kg hr1), Zone 11- Central, i.e. between
Bukakata and RoseburyChannel in Kiyindi - (195.1 ±22.7kg hr1) and Zone III (163.3±25.1
kg hr1). Species diversity was greatest (13 species) in waters of 10-20 m deep and
decreased with increasing depth (Table 4.1.1). The highest proportion ofthe fish (92.2%)
was found in waters 4-30 m deep, the operation area for the artisanal fishers.
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L . n i l o t i c u s a n d h a p l o c h r o m i n e s o c c u r r e d i n a l l a r e a s s a m p l e d w h i l e O . n i l o t i c u s
a n d o t h e r t i l a p i i n e s w e r e r e s t r i c t e d t o s h a l l o w e r w a t e r s l e s s t h a n 2 0 m d e e p ( T a b l e
4 . 1 . 1 ) . F e w f i s h w e r e r e c o r d e d i n d e p t h s g r e a t e r t h a n 4 0 m , a n d t h e s e w e r e
r e s t r i c t e d t o L . n i l o t i c u s , h a p l o c h r o m i n e s a n d B a r b u s s p p . I n w a t e r s d e e p e r t h a n
4 0 m , f i s h w a s r a r e l y r e c o r d e d d u r i n g b o t t o m t r a w l i n g . T h e e c h o s o u n d e r i n d i c a t e d
n o f i s h a t t h e b o t t o m . T h e f i s h s i g n a l s w e r e m a i n l y c o n c e n t r a t e d i n t h e d e p t h z o n e
1 0 - 2 0 m f r o m t h e s u r f a c e .
T a b l e 4 . 1 . 1 M e a n c a t c h r a t e s ( k g h r
1
) b y d e p t h f o r f i s h c a u g h t b y b o t t o m t r a w l i n g i n t h e
U g a n d a s e c t o r o f L a k e V i c t o r i a f r o m J a n u a r y 1 9 9 9 t o D e c e m b e r 2 0 0 0 . ( 0 . 0 0 = p r e s e n t i n t r a c e
q u a n t i t i e s o f l e s s t h a n 1 6 g ) . ( M e a n c a t c h r a t e =t o t a l c a t c h / t o t a l n u m b e r o f h a u l s * 6 0 m i n u t e s ) .
-
F i s h s p e c i e s
<
D e p t h i n t e r v a l ( m e t r e s )
>
T o t a l ( % )
4 - 1 0 1 0 - 2 0 2 0 - 3 0 3 0 4 0 4 0 - 5 0 5 0 - 6 0
A e t h i o m a s t a c e m b e l u s f r e n a t u s 0 . 0 0
0 . 0 0
B a g r u s d c c m a k 0 . 0 0
0 . 0 0
B a r b u s s p p
0 . 0 0
0 . 0 2
0 . 0 4
0 . 0 1
B r y c i n u s s p p 0 . 0 0
0 . 0 0
C l a r i a s g a r i e p i n u s
0 . 2 4 0 . 0 4
0 . 0 3
H a p l o c h r o m i s s p p 6 . 6 0 7 . 4 0 1 2 . 2 6 3 . 9 5 1 . 3 4 1 . 5 6
3 . 3 9
L a b e o v i c t o r i a n u s 0 . 0 0
0 . 0 0
L a t e s n i l o t i c u s
2 1 4 . 3 9 1 6 5 . 2 3 2 7 4 . 4 5 2 2 3 . 6 3 1 1 . 4 9
0 . 1 8 8 6 . 4 7
M o r m y r u s k a n n u m e 0 . 0 0
0 . 0 0
O r e o c h r o m i s l e u c o s t i c t u s 0 . 0 0
0 . 0 0
O . n i l o t i c u s 6 7 . 6 3
2 2 . 7 2 9 . 8 3
P r o t o p t e r u s a e t h i o p i c u s
1 . 7 8
0 . 5 6
0 . 2 5
S c h i l b e i n t e r m e d i u s
0 . 0 0
0 . 0 0
S y n o d o n t i s a f r o f i s c h e r i 0 . 0 4
0 . 0 2
0 . 0 1
0 . 0 1
S . v i c t o r i a e 0 . 0 0
0 . 0 0 0 . 0 1
0 . 2 1 0 . 0 0
T i l a p i a r e n d a l l i 0 . 0 2
0 . 0 0
T z i l l i i 0 . 0 6 0 . 0 2
0 . 0 1
N u m b e r o f s p e c i e s c a u g h t 1 1 1 3
5 3
4
2
M e a n c a t c h r a t e 2 9 0 . 7 4 1 9 6 . 0 3 2 8 6 . 7 6
2 2 7 . 5 9 1 3 . 0 4
1 . 7 4
9 5 % c o n f i d e n c e l i m i t s ± 5 0 . 0 6 ± 3 1 . 3 3 ± 5 9 . 0 9 ± 7 1 . 5 1 ± 1 3 . 4 6 ± 7 . 1
N u m b e r o f h a u l s 1 1 2
2 1 2
1 4 5
4 5 8 3
C a t c h r a t e s o f f i s h d e c r e a s e d w i t h i n c r e a s i n g w a t e r d e p t h f r o m 2 9 0 . 7 4 ± 5 0 . 0 6 k g
h r
1
f o r a l l f i s h s p e c i e s i n w a t e r s 4 - 1 0 m d e e p t o 1 3 . 0 4 k g h r
1
i n t h e 4 0 - 5 0 m d e p t h
d u r i n g t h e s u r v e y p e r i o d J a n u a r y 1 9 9 9 t o D e c e m b e r 2 0 0 0 ( T a b l e 4 . 1 . 1 ) . A m e a n
c a t c h r a t e o f 2 4 6 . 7 0 ± 2 3 . 5 3 k g h r
1
w a s e s t i m a t e d f o r t h e 4 - 3 0 m d e p t h r a n g e
w h e r e t h e a r t i s a n a l f i s h e r s o p e r a t e . T h i s r e f l e c t s a b o u t a f o u r - f o l d d e c l i n e i n f i s h
s t o c k d e n s i t i e s i n t h e 4 - 3 0 m d e e p w a t e r s f r o m 7 9 7 k g h r
1
( 3 5 9 k g h a '
1
) f o r a l l f i s h
s p e c i e s d u r i n g 1 9 6 9 / 1 9 7 1 t o 2 4 7 k g h r
1
( 1 1 1 k g h a ·
1
) f o r L . n i l o t i c u s d u r i n g 1 9 9 9 /
2 0 0 0 ( F i g . 4 . 1 . 2 ) .
C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
- - - - - .
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During the lakewide bottom trawl survey of 1969-1971 (Kudhongania and Cordone
1974), 24 fish species belonging to 21 genera were encountered and
haplochromine cichlids were the most abundant. There were remarkable changes
in species composition by depth with the maximum species diversity in the shallow
waters. The Haplochromis species complex contributed 83% byweight, Bagrus
docmak 4,2%, Clarias gariepinus 4.1 %, Oreochromis esculentus 3.8%,
Protopterus aethiopicus 2.8%, Oreochromis niloticus 0.5% and S. victoriae 0.4%.
Lates niloticus catches were insignificant «0.1 %). A mean catch rate of 797 kg
hi' was estimated for waters between 4 m and 30 m deep (Fig, 4.1.2).
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Fig 4.1.2. Trends inmean catch rates of fish caught in the 4 - 30 m depth area during the boHon
trawl surveys in the Uganda portion of lake Victoria.
The experimental trawl CPUE has shown a continuous marked decline since the
trawling survey of 1969-1971. CPUE in waters less than 30 m was on average 797
kg hi' (359 kg ha-') during the 1969-1971 survey and declined to 115 kg hi' (52 kg
ha") 1997/1998. The average catch in 1999/2000 increase? to 247 kg hi' (111 kg
ha·1 ), but this increase was probably partly due to the change of experimental trawl
gear effective November 1998 coupled with heavy rains during 1998/1999.
Bottom trawling in the Ugandan waters of Lake Victoria during 1981-1985
(Okaronon, Acere and Ocenodongo 1985; Okaronon and Kamanyi 1986) yielded
all but two of the non-cichlid species Gnathonemus longibarbis and Brycinus sp.
found in the 1969-71 surveys. Haplochromines in the trawl declined from 91.4%
in 1981 to almost zero in 1985, while the contribution of L. niloticus increased
from 5% to 96% during the same period. The mean catch rate for all fish species
combined declined from 595 kg hi' in 1981 to 355 kg hi' in 1983 and to 155 kg
hi' in 1985 (Fig. 4.1.2) .
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F i s h s t o c k b i o m a s s
F r o m t h e s w e p t a r e a m e t h o d ( W i t t e a n d v a n D e n s e n 1 9 9 5 ) , t h e b i o m a s s e s t i m a t e
b a s e d o n t h e b o t t o m t r a w l s u r v e y s i n t h e 4 - 4 0 m d e p t h z o n e i n t h e U g a n d a p o r t i o n o f
t h e l a k e w a s 1 4 2 0 0 0 t d u r i n g t h e p e r i o d 1 9 9 7 - 2 0 0 0 . T h e b i o m a s s f o r L . n i t o t i c u s
a n d O . n i / o t i c u s i n t h e s a m e z o n e w e r e e s t i m a t e d a t 1 2 1 0 0 0 t a n d 1 5 0 0 0 t ,
r e s p e c t i v e l y . T h e b i o m a s s f i g u r e s w e r e i n t e r p o l a t e d t o 6 9 4 0 0 0 t o f L . n i / o t i c u s i n
L a k e V i c t o r i a o f v v h i c h 3 0 7 O O O t w a s e s t i m a t e d f o r t h e U g a n d a p o r t i o n . T h e s t a n d i n g
s t o c k o f L . n i / o t i c u s w a s e s t i m a t e d a t 9 . 9 4 , 1 1 . 7 3 a n d 9 . 8 6 t k m -
2
i n t h e U g a n d a ,
K e n y a a n d T a n z a n i a p o r t i o n s o f t h e l a k e w i t h a l a k e - w i d e a v e r a g e o f 1 0 . 0 1 t k m -
2
•
B o t t o m t r a w l s u r v e y s i n d i c a t e d a d e c r e a s e i n t h e s t a n d i n g s t o c k l a k e - w i d e f r o m 6 9 4
0 0 0 t t o 6 2 8 0 0 0 t f r o m 1 9 9 9 t o 2 0 0 0 , r e s p e c t i v e l y , w i t h t h e d e c r e a s e i n U g a n d a n
w a t e r s e s t i m a t e d - a t 3 0 7 0 0 0 t t o 2 6 6 0 0 0 t i n t h e s a m e p e r i o d .
A c o u s t i c e s t i m a t e s g a v e a b i o m a s s o f 2 . 1 m i l l i o n t o n n e s i n A u g u s t 1 9 9 9 b u t t h i s
d e c r e a s e d t o 1 . 5 m i l l i o n t o n n e s b y F e b r u a r y 2 0 0 1 . M o s t o f t h e r e d u c t i o n w a s i n
t h e N i l e p e r c h b i o m a s s , w h i c h w a s e s t i m a t e d t o h a v e d e c r e a s e d f r o m 1 . 7 m i l l i o n
t o 0 . 7 m i l l i o n t o n n e s o v e r t h e s a m e p e r i o d . T h e s t o c k s o f s m a l l p e l a g i c f i s h w e r e
r e l a t i v e l y s t a b l e a t a r o u n d 5 7 0 , 0 0 0 t f o r m u k e n e ( R a s t r i n e o b o / a a r g e n t e a ) a n d
h a p l o c h r o m i n e s c o m b i n e d . H i g h s t o c k d e n s i t i e s o f t h e p e l a g i c f i s h ( R . a r g e n t e a
a n d h a p l o c h r o m i n e s ) w e r e r e c o r d e d i n t h e o f f s h o r e w a t e r s . T h e r e w a s a d e c l i n e
i n b i o m a s s w i t h i n c r e a s i n g w a t e r d e p t h f r o m a m a x i m u m o f 8 0 0 - 1 0 0 0 t i n w a t e r s
l e s s t h a n 2 0 m d e e p t o a n a v e r a g e o f 2 0 0 t i n w a t e r o f 3 0 t o 7 0 m d e e p . T h e
b i o m a s s o f L . n i / o t i c u s w a s e s t i m a t e d t o h a v e d e c r e a s e d f r o m 7 9 0 0 0 0 t t o 5 3 0
0 0 0 t w h i l e t h a t o f t h e s m a l l p e l a g i c s i n c r e a s e d f r o m 3 5 0 0 0 0 t t o 1 2 0 0 0 0 0 1 .
F i s h s t o c k p o p u l a t i o n s t r u c t u r e
T h e a b u n d a n c e i n d e x f o r L . n i / o t i c u s w a s d i s t r i b u t e d t o a l l l e n g t h g r o u p s o n t h e
b a s i s o f t h e l e n g t h f r e q u e n c y d i s t r i b u t i o n o f 3 5 8 6 2 2 f i s h b e t w e e n 2 c m a n d 1 8 3
c m s i z e r a n g e ( F i g . 4 . 1 . 3 ) . O n l y 2 9 . 3 % o f t h e b o t t o m d w e l l i n g L . n i / o t i c u s d u r i n g
1 9 9 7 - 2 0 0 0 w a s m a t u r e f i s h ( > 5 0 c m t o t a l l e n g t h ) ( f o r m a l e s ) a n d t h e r e s t w e r e
j u v e n i l e s . A l l s i z e s o f L . n i / o t i c u s w e r e e n c o u n t e r e d i n a l l a r e a s s u r v e y e d ( 4 - 6 0 m
d e e p w a t e r s ) ; t h e b u l k ( 6 3 % b y n u m b e r s ) o f t h e i m m a t u r e m a l e L . n i / o t i c u s « 5 0
c m T L ) w e r e c a u g h t i n w a t e r s 4 - 2 0 m d e e p .
C h c l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r : J n m e n t o f L a k e V i c t o r i a
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Fig 4.1.3. Length frequency distribution of Lates niloticus from the bottom trawl surveys in the
Uganda portion of Lake Victoria, November 1997 to December 2000.
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C o n c l u s i o n s
• T h e i n t r o d u c e d L . n i l o t i c u s c u r r e n t l y d o m i n a t e s t h e d e m e r s a l ( b o t t o m
d w e l l i n g ) f i s h e r y O T t h e U g a n d a n s e c t o r o f L a k e V i c t o r i a f o l l o w e d b y t h e
i n t r o d u c e d O . n i f o t i c u : : ; a n d t h e h a p l o c h r o m i n e c i c h l i d s .
• L . n i f o t i c u s a n d h a p l o c h r o m i n e c i c h l i d s o c c u r r e d i n a l l a r e a s s a m p l e d ( 4 -
5 0 m d e e p ) w h i l e O . n i f o t i c u s a n d o t h e r t i l a p i i n e s w e r e r e s t r i c t e d t o w a t e r s
l e s s t h a n 2 0 m d e e p . F i s h w e r e r a r e l y c a u g h t i n t h e b o t t o m w a t e r s o f
d e p t h s g r e a t e r t h a n 4 0 r n .
• T h e c a t c h p e r u n i t o f e f f o r t ( C P U E ) i n w a t e r s l e s s t h a n 3 0 m d e c l i n e d f r o m
7 9 7 k g h r
1
( 3 5 9 k g h a '
1
) t o 1 9 5 k g h r ' ( 8 9 k g h a ·
1
) - f o r a l l f i s h s p e c i e s -
d u r i n g t h e 1 9 6 9 - 1 9 7 1 a n d 1 9 9 7 / 2 0 0 0 s u r v e y s , r e s p e c t i v e l y .
• O f t h e 1 2 1 , 0 0 0 t o n n e s e s t i m a t e d f o r t h e b o t t o m d w e l l i n g L . n i f o t i c u s ( i n
t h e 4 - 4 0 r n d e e p w a t e r s ) d u r i n g 1 9 9 9 - 2 0 0 0 s u r v e y , o n l y 2 9 . 3 % w a s m a t u r e
t l s h ( > 5 0 c m t o t a l l e n g t h ) .
• U s e o f a c o u s t i c s i s a n e w m e t h o d i n L a k e V i c t o r i a a n d i s y e t t o b e
p e r f e c t e d t o p r o v i d e m o r e a c c u r a t e i n f o r m a t i o n .
R e c o m m e n d a t i o n s
•
•
•
F i s h p r o c e s s i n g f a c t o r i e s s h o u l d p r o c e s s L . n i / o t i c u s o f 5 0 - 8 5 c m t o t a l
l e n g t h ;
R e g u l a r s u r v e y s s h o u l d b e c o n t i n u e d t o m o n i t o r p o s s i b l e c h a n g e s o f t h e
f i s h s t o c k s i n t h e l a k e .
T h e s h a l l o w w a t e r « 4 m d e e p ) z o n e s h o u l d b e I n v e s t i g a t e d w i t h a v i e w t o
g e n e r a t i n g i n f o r m a t i o n o n s t o c k d e n s i t i e s o f t h e z o n e .
1 1
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C h a l l e n g e s f o r M a n a g e m e n t o f t h e F i s h e r i e s R e s o u r c e s ,
B i o d i v e r s i t y a n d E n v i r o n m e n t o f L a k e V i c t o r i a
.~'~ - , - .
. ~ ,
